pollutants can cause many lethal effects on plants like stomatal clogging, reduced photosynthetic activity, leaf fall and death of tissues (Shrivastava and Joshi, 2002) 1 . Plants play very important role in improving the ambient air quality. Morphology and internal structure of leaves is altered by heavy load of dust pollutants (Sukumaran, 2012) 2 . Foliar surface of plants is the main receptor of dust as it is continuously exposed to the surrounding atmosphere (Rai and Panda, 2014) 5 .The ability of each plant species to absorb and adsorb pollutants by their foliar surface varies greatly and depends on several biochemical, physiological and morphological characteristics (Seyyednejad et al., 2011) 4 . The capacity of leaves as dust receptors depends upon their surface geometry, phyllotaxy, epidermal and cuticular features, leaf pubescence, and height and canopy of trees (Nowak, 1994 16 . Roadside plant leaves are in direct contact with air pollutants, and may act as stressors for pollutants, hence need to be examined for their biomonitoring potential (Sharma et al., 2007) 17 . Biomonitoring of plants is an important tool to evaluate the impact of air pollution (Rai, 2011a 18 ; Rai, 2011 b 19 ).Keeping in view the above parameters the present study was undertaken to assess the variation in leaf dust accumulation with respect to species and seasons and observe seasonal variation in biochemical parameters of plant species growing alongside the National Highway-7. Fig. 1 . The 40 km stretch of Markanda to Paonta Sahib National Highway (NH-7) in Sirmaur District of Himachal Pradesh was selected as the study area in the present investigations. The study area is facing a severe problem of air pollution due to large vehicular density and expansion of highway as well as increased demographic pressure. 
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Material and Methods
Study Area
Sampling of Dust and Leaves
The study was conducted during two seasons i.e. post-monsoon (October-November, 2015) and premonsoon (April-May, 2016), respectively. The 40 km stretch of the National highway from Markanda to Paonta Sahib was divided into four equal parts of ten kilometres each (four study locations). In order to study the impact of vehicular emissions on the plants, plants were selected from 0-10 m and 10-20 m horizontal distances from both sides of the road. The commonly occurring plant species namely Ficus roxburghii, Mallotus philippensis, Woodfordia fruticosa and Shorea robusta were selected for the study. The morphological characteristics of the selected plant species are given in Table 1 . Fully mature leaves of the selected plant species were taken for the present studies. The upper surface of the leaves was cleaned with fine brush and identification mark was put on them. These leaves were kept for 24 hours for dust accumulation and were collected in the pre weighed butter paper bags with the help of fine brush. After taking the data for dust accumulation, the leaves were cut from petiole, kept in ice box and brought to the laboratory for further analysis. The individual leaf (in m 2 ) was measured with Leaf area meter (Model-LI-COR-3100). The samples were weighed using top pan electronic balance and the amount of dust was calculated using the equation W= (w 2 -w 1 ) / a, Where w is dust content (mg m -2 ), w 1 is initial weight of butter paper bag,w 2 is final weight of butter paper bag with dust and a is total area of the leaf (m 2 ). In order to study the correlation of weather parameters of different seasons and its relationship with dust accumulation and pollution on the leaves of selected plant species the weather data was procured from (Fig.2) . 21 and relative water content (Liu and Ding, 2008) 22 was also determined. 5 g leaves was homogeneized using distilled water and pH of the filtrate was detected using digital pH meter.
Biochemical Analysis
Results and Discussion Leaf Dust Accumulation
The seasonal variation in leaf dust accumulation of different plants under study is presented in Fig. 3 ) which was at par with Mallotus philippensis (16.70). It was observed that all plants showed higher dust deposition in pre monsoon season due to construction or road making activities at the study locations (Joshi et al., 2014) 23 .Further this may be attributed to higher temperature conditions in the study area as compared to post monsoon months (Fig 2) .Ficus roxburghii exhibited highest leaf dust accumulation followed by Shorea robusta , Mallotus phiippensis, Woodfordia fruticosa (Table 2) . Highest dust accumulation on the leaves of Ficus roxburghii may be attributed to its broad and coriaceous leaf texture which might have accumulated more dust on leaves and prevented dust fall from leaf surface (Madan and Chauhan, 2015) 24 .Lowest amount of dust observed on Woodfordia fruticosa may be attributed to its smaller leaf size and smooth surface due to which dust settled on the leaf surface may slip down due to gravitational force or even by wind. These results are similar to those of Joshi and Bora (2011) 25 who reported that dust deposition capacity of plants depends on their surface geometry and leaf external characteristics. The highest dust load of 49.35 mg m -2 was noticed on leaves of plant species growing at the distance of 0-10 m from the National Highway (Table 2 , Fig 4) due to high dust intensity which results by the vehicles activity and capturing dust with a gentle wind (Younis et al., 2013 a) 26 . High dust deposition on leaf surface at road side with heavy vehicular traffic may be due to spray of unburnt oil residue of diesel or petrol on the leaf surface (Rahul and Jain, 2014) 27 . These results are also in conformity with the findings of Younis et al. (2013 b) 28 who reported that dust accumulation is more in plants growing at roadsides due to high dust intensity which results by the vehicles activity and capturing dust with a gentle wind.
Ascorbic Acid Content
The present study reported higher ascorbic acid content during post monsoon season in all the plant species Fig. 5a . Pollution load dependent increase in ascorbic acid content of plant species may be due to more production of antioxidants (ascorbic acid) under stress conditions prevailing in the study area (road construction activities) during the post monsoon season. These results are similar to those of Bhatta charya et al., (2013) 29 who reported that ascorbic acid was higher in winter as the pollution load increases in this season due to meteorological conditions. The results are also in line with the findings of Garg and Kapoor (1972) 30 who reported that dust accumulation caused alkalinity in leaves by chemical dissolution of dust particles in cell sap which results in chlorophyll damaged and in order to accommodate these stresses leaves ascorbic acid content increased.
Total Chlorophyll Content
The leaf chlorophyll content of the selected plant species varied from 1.17 mg g -1 (Ficus roxburghii) to 1.64 mg g -1 in Shorea robusta (Table 5a ). The result exhibited lowest leaf chlorophyll content in all plants during pre monsoon season (Fig 5b) due to maximum dust accumulation. Dust particles carry many polycyclic hydrocarbon and metals with them which inhibits the production of enzymes required for chlorophyll synthesis and results in reduction of chlorophyll content (Prajapati and Tripathi, 2008) 31 .
Leaf Extract pH
In the present study maximum pH during during pre monsoon season was associated with the higher leaf dust accumulation during pre monsoon months. Dust accumulation caused alkalinity in leaves by dissolution of chemicals present in dust particles i.e., metals and polycyclic hydrocarbons in the cell sap thus increasing the pH (Katiyar and Dubey (2001) 32 .
Relative Water Content
All the plants showed higher relative water content during post monsoon (Fig 5d) season due to high relative humidity (Fig 2) in the atmosphere during post monsoon season which might have increased relative water content due to less transpiration, whereas lowest was observed during pre monsoon season. The lower relative water content during pre monsoon season may be attributed to more dust accumulation during pre monsoon season (Table 2) . Dust may absorb water through non cutinized plant surface such as leaves, stems and branches, contributing to decreased relative water content (Rai and Panda, 2014) 3 .
